We study the γ-ray luminosity and beaming effect for Fermi blazars. Our results are as follows. (i) There are significant correlations between γ-ray luminosity and radio core luminosity, and between γ-ray luminosity and R v , which suggests that the γ-ray emissions have strong beaming effect. (ii) Using the L ext /M abs as an indicator of environment effects, we find that there have no significant correlation between γ-ray luminosity and L ext /M abs for all sources when remove the effect of redshift. FSRQs considered alone also do not show a significant correlation, while BL Lacs still show a significant correlation when remove the effect of redshift. These results suggest that the γ-ray emission may be affected by environment on the kiloparsec-scale for BL Lacs.
INTRODUCTION
Blazars are an extreme subclass of AGNs. According to the observations, blazars show some extreme properties, namely, rapid variability, high optical polarization, high-energy γ-ray emission and superluminal motion (Angle & Stockman 1980; Wills et al. 1992; Stickel et al. 1993; Andruchow et al.2005; Fan 2005; Gu et al.2006) . Blazars are often divided into BL Lacertae objects (BL Lacs) and flat spectrum radio quasars (FSRQs) based on their emission line features. The FSRQs have strong emission lines, while BL Lacs have only very weak or non-existent emission lines. The classical divisions between FSRQs and BL Lacs are mainly based on the equivalent width (EW) of the emission lines. Those blazars with rest frame EW< 5Å are classified as BL Lacs (e.g., Urry & Padovani 1995) . Many authors have found that there are many similarities characteristics between FSRQs and BL Lacs, therefore most authors thought that they should be regarded as a single class which have blazars behavior (Angel & Stockman 1980; Ghisellini et al.2011; Giommi et al.2012) . However, some opponents argue that FSRQs and BL Lacs should not be treated as a single category due to the different emission lines between them. Ghisellini et al. (2009a) found that FSRQs and BL Lacs are well separated into two populations in the α γ − L γ plane, where α γ and L γ are the spectral index and γ-ray luminosity. Ackermann et al. (2011) have also confirmed this result.
Since the launch of the Fermi satellite, we have entered in a new era of blazars research (Abdo et al. 2009 (Abdo et al. , 2010 . Up to now, the Large Area Telescope (LAT) has detected hundreds of blazars because it has high sensitivity than EGRET in the 0.1-100 Gev energy rang. However, the questions why some sources are γ-ray loud and others are gamma-ray quiet are still unclear. Doppler boosting is believed to be one of the important answers to the questions. Blazars detected by LAT are more likely to have larger Doppler factors (e.g., Lister et al. 2009; Savolainen et al. 2010) . Linford et al. (2011) found that the difference between the γ-ray loud and quiet FSRQs can be explained by Doppler boosting. The vast majority of the LAT γ-ray sources are blazars, with strong, compact radio emission. These blazars show flat radio spectral, compact cores with one-sided parsec-scale jets (Marscher 2006) . Many authors suggest that the γ-ray emission originates from the jet and is also relativistically beamed, in the same manner as the radio emission (e.g.,von Montigny et al. 1995; Mattox et al. 1993) . The many correlations found between the γ-ray emissions detected by EGRET and the radio/mm-wave properties of blazars further support this scenario (Valtaoja & Teräsranta 1995; Jorstad et al. 2001a,b; Lähteenmäki & Valtaoja 2003; Kellermann et al. 2004; Kovalev et al. 2005) .
In this paper, we study the beaming effect and γ-ray emissions for Fermi blazars. The paper is structured as follows: we present the sample in Sect.2; the results and discussions are in Sect.3; conclusions are in Sect.4.
SAMPLE AND DATA DESCRIPTION
A large number of blazars that have gamma-ray emission are being detected by the Fermi Large Area Telescope (LAT). The second LAT catalog (2LAC) containe 886 clean sample, comprising 395 BL Lacs, 310 FSRQs, 157 candidate blazars of unknow types, 8 misaligned AGNs, 4 narrow line Seyfert1, 10 AGNs of other types and 2 starbust galaxies (Ackermann et al.2011; Abdo et al.2012) . The recent release is the third Fermi catalog of γ-ray sources, based on 4 years of data, and consisting of 3033 sources (The Fermi-LAT Collaboration, 2015) .
We tried to select the large number blazars with reliable redshift, radio core and extended radio luminosity at 1.4 GHz. Firstly, we considered the following samples of blazars to get the radio core luminosity and extended luminoaity at 1.4 GHz: Kharb et al. (2010) , Antonucci & Ulvestad (1985) , Cassaro et al. (1999) , Murphy et al. (1993) , Landt et al. (2008) , Caccianiga et al. (2004) , Giroletti et al.(2004) . We also got the radio core luminosity at 1.4 GHz from the NED for few sources, which do not mark the references in Table 1 . Secondly, cross-correlating these sample with the Fermi LAT Third Sources Catalog (3FGL), and we got the 3FGL spectral index and energy flux at 0.1-100 Gev from clean Fermi LAT of Third Source Catalog (3FGL, Fermi-LAT Collaboration 2015)
1 . At the same time, these sources are also included in the clean Second Catalog (2FGL). At last, we got 201 Fermi blazars. We used L v = 4πd 2 L S v to calculate the luminosity, the flux was k-corrected by S v = S obs v (1 + z) α−1 , α is spectral indexs, α γ = α ph − 1, α ph is photon spectral index. The γ-ray luminosity can be calculated by the above equations.
The relevant data for Fermi blazars is listed in Table 1 with the following headings: column (1) the third name of sources (3FGL); column (2) the classification of sources (BZB=BL Lac objects, BZQ=flat-spectrum radio quasars); column (3) redshift; column (4) apparent V-band magnitude obtained from the AGN catalog of Véron-Cetty & Véron (2006) ; column (5) the 3FGL photo-spectral index; column (6) the 3FGL gamma-ray energy flux in the 0.1-100 Gev; column (7) the radio core flux at 1.4 GHz, the units is Jy; column (8) the extended radio flux at 1.4 GHz, the units is mJy; column (9) the references of column (7) and (8).
RESULTS AND DISCUSSIONS
3.1 The distributions of energy spectral index and γ-ray luminosity Figure 1 shows the energy spectral index as a function of redshift (left) and γ-ray luminosity as a function of redshift (right). We find that the energy spectral indexes do not have significant dependence on redshift if blazar subclasses are considered separately. Ackermann et al.(2011) also found that there is no significant dependence of the photon index on redshift is observed if blazars subclasses are considered separately by using the blazars in 2LAC, as illustrated in Figure 19 of Ackermann et al.(2011) . Our result contrary to the result of Ackermann et al.(2011) . We find that there are significant correlation between spectral index and redshift for BL Lacs by using 3LAC (see Table2) . The γ-ray luminosity is plotted as a function of redsift in the right of Figure 1 . A Malmquist bias is readily apparent in this figure as only high γ-ray luminosity sources (mostly FSRQs) are detected at large distances. Given their γ-ray luminosity distribution, most BL Lac objects could not be detected if they were located at redshifts, which are greater than 1. Figure 2 shows the γ-ray energy index versus γ-ray luminosity plane. From Figure 2 , we can find that the spectral index vs γ-ray luminosity plane reveal a clean separation between FSRQs and BL Lacs. This correlation has been discussed in detail in the context of the "blazar divide" (Ghisellini et al. 2009a) . We find that most FSRQs have L γ > 10 46 ergs −1 , while BL Lacs are below this value. Ghisellini et al. (2009a) suggested that it is interpreted as a consequence of the changing accretion regime of the underlying accretion disc from radiatively efficient to inefficient, or, in other words, from a standard Shakura & Sunyaev (1973) disc to an advection dominated accretion flow (ADAF). We also find that most BL Lacs have a relative flat α γ (α γ < 1.2).
3.2 The γ-ray luminosity vs radio core and extended luminosity Figure 3 shows the γ-ray luminosity as a function of radio core luminosity (left) and γ-ray luminosity as a function of radio extended luminosity (right). We find a significant correlation between γ-ray luminosity and radio core luminosity for our sample (Table 2) . Partial regression analysis also shows that the linear correlation between γ-ray luminosity and radio core luminosity is significant when the effects of redshift are removed (r XY.Z =0.766, P = 7.13 × 10 −33 ). This result suggest that γ-ray have strong beaming effect. Linford et al. (2011) found that γ-ray loud and γ-quiet objects are related to the core, and they suspected that the γ-ray radiation originates within the core (i.e., at the base of the jet). There is also a significant correlation between γ-ray luminosity and extend radio luminosity (Table 2) . Partial regression analysis also shows that the linear correlation between γ-ray luminosity and radio extended luminosity is significant correlation when the effects of redshift are removed (r XY.Z =0.644, P = 7.31 × 10 −18 ). Fan et al. (2014) suggested that the γ-ray emissions are composed of two components, one is beamed, the other is unbeamed. The unbeamed part should be associated with the extend 
The beaming effect
The ratio of the beamed radio core flux density (S core ) and the unbeamed extend radio flux density (S ext ), namely, the radio core-dominance parameter (R c ), has routinely been used as a statistical indicator of Doppler beaming and thereby orientation (Orr & Browne 1982; Kapahi & Saikia 1982; Kharb & Shastri 2004) 
αcore−αext ,with α core = 0, α ext = 0.8) is plotted against the γ-ray luminosity in Figure 4 (left). As expected, R c is correlated with the γ-ray luminosity. However, we find that there is no significant correlation between R c and γ-ray luminosity (Table 2) . Fan et al.(2014) also found that there have no significant correlation between γ-ray luminosity and R c . But as we see below, the alternate orientation indicator, R v , dose show the expected behavior.
Wills & Brotherton (1995) defined R v as the ratio of the radio core luminosity to the kcorrected absolute V-band magnitude (M abs ):log R v =log Lcore Lopt =(log L core + M abs /2.5) − 13.7, where M abs = M V − k and the k-correction is k=-2.5log(1 + z) 1−αopt with the optical spectral index, α opt = 0.5. Kharb et al. (2010) found that the ratio of the radio core luminosity to the k-corrected absolute V-band magnitude (R v ) is a better orientation indicator than R c since the optical luminosity is likely to be a better measured of intrinsic jet power than extended radio luminosity (e.g., Maraschi et al. 2008; Ghisellini et al. 2009 ). This is due to the fact that the optical continuum luminosity is correlated with the emission line luminosity over 4 orders of magnitude (Yee & Oke 1978) , and the emission line luminosity is tightly correlated with the total jet kinetic power (Rawlings & Saunders 1991) . The extended radio luminosity is suggested to be affected by interaction with the environment on kiloparsecscales. By making use of the above Equations, we obtain R v for our Fermi blazars sample. The γ-ray luminosity have a strong beaming effect. Figure 4 suggests that R v is indeed a better indicator of orientation as the correlation with γ-ray luminosity gains in prominence (see Table 2 ). Xiong et al. (2015) have suggested that the Fermi and non-Fermi blazars have a significant difference in R v . However, there have no significant difference in R c for Fermi and non-Fermi blazars. These results suggested that the R v is a better orientation indicator than R c .
3.4
The γ-ray luminosity and environment effect Kharb et al. (2010) suggested that if the extend radio luminosity is indeed affected by interaction with the kiloparsec-scale environment and the optical luminosity is close AGN power, the ratio, [log L ext ]/M abs , can serve as a probe for environment effects on kiloparsec-scales (as suggested by Wills & Brotherton 1995). They used this ratio as the "environment indicator". According to the above equation, we obtain this "environment indicator". Figure 5 shows the relation between γ-ray luminosity and [log L ext ]/M abs . We find that there have no significant correlation between them for all sources when remove the effect of redshift ( Table 2 ). The FSRQs considered alone also do not show a significant correlation, while the BL Lacs still shows a significant correlation when remove the effect of redshift (Table 2) . Ghisellini et al.(2010) have suggested that the different properties between FSRQs and BL Lacs can be explained with the difference in jet power accompanied by a different environment, in turn caused by a different regime of accretion. FSRQs occur in the earlier phase. They have powerful disk and jet, high accretion. BL Lacs have weak disk and weaker lines emitted closer to the black hole. Dense environments can decrease expansion losses in the source, but increase radiative losses, making the sources brighter at low radio frequencies (Barthel & Arnaud 1996) . Because the around of BL Lacs have not dense environment, it may lead to the low accretion. The low accretion may lead to the low jet power. Ghisellini et al.(2010) have suggested that the γ-ray luminosity is a good tracer of the jet power for blazars. They suggested that the jets of BL Lac objects thus propagate in a medium starved of external radiation (weak disk, weak lines), and this makes the emitting electrons accelerated in the jet to cool less, and to reach very high energies. Their emitted high energy spectrum, produced mainly by the synchrotron self-Compton mechanism,is less luminous and harder than in FSRQs. The latter sources in fact have a radiatively efficient accretion disk and a corresponding standard broad line region. If the jet dissipates most of its power within the broad line region, then the emitting electrons will efficiently cool (mostly by external Compton), will reach only moderate energies, and will produce a high energy peak below 100 MeV. Generally, the BL Lacs have lower γ-ray luminosity than FSRQs. Zhang et al.(2014) have suggested that the dominating formation mechanism of FSRQ jets may be the Blandford-Znajek process, but BL Lac object jets may be produced via the Blandford-Payne and/or Blandford-Znajek processes, depending on the structures and accretion rates of accretion disks. The BP mechanism may power a jet by releasing the gravitational energy of accreting matter that moves toward the BH. The rotational energy of a rapidly rotating BH is essential for the BZ process. Ineson et al.(2015) have suggested that jet and environment have strong correlations for low accretion radio loud AGNs but not for High accretion radio loud AGNs. We know that the FSRQs are high accretion radio loud AGNs, and the BL Lacs are low accretion radio loud AGNs. Moreover, we find that there are significant correlation between γ − ray luminosity and environment indicator for BL Lacs, and not for FSRQs. These results therefore may suggest that the γ-ray emissions are affected by the environment on kiloparsec-scales for BL Lacs. Figure 6 shows the relation between γ-ray luminosity and absolute magnitude. We find a significant anti-correlation between them (Table 2 ). This figure shows a similar "blazar sequence". Fossati et al. (1998) and Ghisellini et al. (1998) have proposed the so-called "blazar sequence" with plots of various powers vs the synchrotron peak frequency for a sample of blazars containing FSRQs and BL Lacs, of which an anti-correlation was apparent with the most powerful sources having relatively small synchrotron peak frequencies and the least powerful ones having the highest ν peak (Wu et al. 2008 ).
CONCLUSIONS
From our results and discussions mentioned above, we can conclude that (i) There are significant correlations between γ-ray luminosity and both radio core luminosity and R v , which suggests that the γ-ray luminosity have strong beaming effect. (ii) Using the L ext /M abs as a indicator of environment effects, FSRQs considered alone do not show a significant correlation, while BL Lacs still show a significant correlation when remove the effect of redshift. These results suggest that the γ-ray emission may be affected by environment on the kiloparsec-scale for BL Lacs. 
